Supplementary Text
Text S1 Calculation of carbonate budgets.
The following variables were incorporated in the Gbudget calculations:
• Census-based calcification rate of the benthic community, Gbenthos [kg CaCO3 m -1 y -1 ], derived from sitespecific benthic calcification rates extrapolated over transect data
• Census-based net-accretion/erosion rates of reef "rock" surface area (endolithic and epileptic), G netbenthos [kg First, Gbenthos were calculated using in situ measured site and genus specific calcification rates of corals and calcareous crusts as reported by Roik et al. (2015) (Table S2 ). These calcification rates were extrapolated over the percentage cover of respective calcifier communities assessed in six 10 m rugosity transects per site (Equation box S1 (a), Table   S3 ). Next, Gnetbenthos rates were calculated for each reef site using Gnet rates derived from limestone block assays, and the percentage cover of the reef substrate category "rock"/ "recently dead coral" form the same transects (Equation box S1 (b), Table S2 and S3). Benthic transects were performed following Perry et al., (2012) and these data were previously reported in detail in Roik et al. (2015) .
Parrotfish abundances per species and fork length were recorded in stationary visual census count surveys (FL size categories: 1 = 5 -14 cm, 2 = 15 -24 cm, 3 = 25 -34 cm, 4 = 35 -44 cm, 5 = 45 -70, and 6 > 70 cm). The survey design was based on n = 6 plots of ∅ = 15 m (duration = 10 min, 9.30 am -12.00 pm, distance between plots 20 m, adapted from Bannerot and Bohnsack, 1986) . Care was taken not to count any individual parrotfish more than once. Table S4 provides a summary of these data. Species-or genus-specific parrotfish abundance data were normalized to survey time and plot area. Next, data were converted into erosion rates using calculations based on size-specific estimates for bite rate and volume for several Red Sea taxa (Equation box S2 (a)). This integrates the assumption of 10 h of feeding activity per day as shown in Table S5 (Alwany et al., 2009; Hoey et al., 2016) ). Specifically, bite rates and volumes were adjusted according to the percentage of bites leaving scars, and to fish size using the relationship between bite volume and average fork length, using Equations S3 (b) and (e) (see Bruggemann et al., 1994 Bruggemann et al., , 1996 , as recommended in Perry et al. (2012) . These specific erosion rates as well as parrotfish abundances were used to calculate parrotfish erosion rates per site, Eparrot (Equation box S2 (f) and Table S6 ).
To estimate sea urchin erosion rates for the reef sites, Eechino, abundances of major sea urchin genera and their size classes were assessed. The sea urchin census was conducted along the benthic rugosity transects between 9.00 and 14.00 h, and included the most common bioerosive genera Diadema, Echinometra, Echinostrephus, and Eucidaris in five size classes (1 = 0 -20, 2 = 21 -40, 3 = 41 -60, 4 = 61 -80, 5 = 81 -100 mm urchin diameter, Table S7 ). Genus and size specific erosion rates for sea urchins (Table S8) were employed in equations sensu Perry et al., (2012) This approach corresponds to the ReefBudget (http://geography.exeter.ac.uk/reefbudget/) methodology described in (Perry et al., 2012) . Adjustments were made according to the availability of data from the Red Sea reef sites:
• All census data used in our study has been collected from a discrete depth (7.5 and 9 m), while ReefBudget considers two depth ranges (0 -5 m and 5 -10 m)
• In place of estimating microbioerosion and boring sponge erosion from census data and site-specific or literature-reported erosion rates, we employ site-specific Gnet data (i.e, net-accretion/erosion rates measured in a limestone block assay) which includes the rates of endolithic bioerosion
• We use genus-and site-specific calcification rates (Roik et al. 2015) and species-and size-specific parrotfish erosion rates from the northern Red Sea (Alwany et al. 2009 (Bruggemann et al., 1994) : factorBruggemann % of bites leaving scars (Bruggemann et al., 1996) Roik et al. (2015) and are averaged per genus/community per reef site. # Since calcification rate for Pocillopora sp. was not measured for the nearshore reef, the average from the next closest site, the midshore sheltered reef, is used. $ Average net-accretion rates Gnet as kg CaCO3 m -2 y -1 are based on the measurements of limestone blocks deployed for this study. Mean and standard deviation in parenthesis Table S9 Gnet data were tested for effects of the mixed factors "reef" (fixed: nearshore, midshore, and offshore), and "deployment time" (random: 6, 12, and 30 months) using a univariate 2-factorial PERMANOVA. 
Supplementary Figures
Figure S1 Limestone blocks (= light color blocks in the picture) were used for the measurement of Gnet. Each block was fixed on a screw to aluminum racks that were permanently attached to the reef. The photo shows such a rack in the midshore reef "Al Fahal" (Photo credit: Tane Sinclair Taylor).
